This paper studies the extent of bank competition in the Middle East and Northern Africa (MENA) region during 1994-2008, using non-structural measures of competition such as the Hstatistic and the Lerner index. Both these measures suggest that banking sector competition in MENA is lower relative to other regions and has not improved in recent years. An analysis of the determinants of competition across countries suggests that lower levels of competition in MENA are explained by a worse credit information environment and lower market contestability.
Introduction
Banking sectors in the Middle East and Northern Africa Region (MENA) are among the deepest in the developing world (see Figure 1 ), but are they competitive? This paper investigates the extent of bank competition in the MENA region, compares it to that observed in other regions, and analyzes the factors that explain the differences in bank competition between MENA and other regions. Assessing bank competition in MENA is important, because an extensive literature has shown that higher levels of bank competition are associated with lower prices for banking products, increased access to finance, and greater bank efficiency. At the same time, recent studies have shown that bank competition can also be good for stability by limiting the emergence of -too big to fail‖ institutions that take excessive risks.
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Figure 1: Banking depth across regions
There are two main approaches to measuring bank competition: the structural approach and the non-structural approach. As the name suggests, the 1 For studies on the impact of competition see Koskela and Stenbacka (2000) , Beck et al. (2004) Banking sector credit to the private sector as a ratio of GDP (Average 2002 (Average -2008 structural approach assesses bank competition by examining measures of market structure such as concentration ratios (the share of assets held by the top 3/5 institutions) or indices (e.g., the Herfindhal index). The theoretical justification for using concentration as a measure of competition comes from the so called Structure-Conduct-Performance paradigm, which postulates that fewer and larger firms (higher concentration) are more likely to engage in anticompetitive behavior. 2 However, studies have shown that at times concentration is not a reliable measure of competition (see Cetorelli, 1999) and the link between concentration and performance is not always positive as suggested by the Structure-Conduct-Performance paradigm (see Jackson, 1992) .
In contrast to the structural approach, the non-structural approach, based on the so-called -New Empirical Industrial Organization literature‖, measures competition without using explicit information about the structure of the market. Instead, non-structural measures focus on obtaining estimates of market power from the observed behavior of banks. For example, Panzar and Rosse (1987) show that the sum of the elasticities of a firm's revenue with respect to the firm's input prices -the so-called H-statistic -can be used to identify the extent of competition in a market. Under perfect competition, the H-statistic should be equal to one, since any increase in input prices should lead to a one-to-one increase in total revenues. This is true because those firms that cannot cover their increase in input prices will be forced to exit the market. By contrast, H will be negative if the firm operates as a monopoly-an upward shift in the marginal cost curve will be associated with a reduction in revenue as a result of the optimality condition for the monopolist. If the banking sector is characterized by monopolistic competition, the H statistic will lie between zero and one. An alternative non-structural measure of competition, the Lerner index, measures the markup firms charge their customers by calculating the disparity between price and marginal costs expressed as a percentage of the price. Higher values of the Lerner index imply lower levels of bank competition.
Though there is an extensive literature using non-structural measures to assess competition in many developed and in some developing countries, to the best of our knowledge, there are only three papers that conduct this kind of analysis for the MENA region. 3 All three compute the H-statistic as the measure of competition. Murjan and Ruza (2002) investigate the degree of competition during the period 1993-1997 in nine MENA countries. 4 (The authors find that MENA banking sectors operate under monopolistic competition and Gulf Cooperation Council's (GCC) economies tend to be less competitive than non-oil producing countries. Analyzing bank competition in GCC economies (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab Emirates) for the period 1993 -2002 , Al-Muharrami et al. (2006 also concludes that the banking sectors in these economies operate under monopolistic competition. A more recent paper, Turk-Ariss (2009), analyzes competition in 12 MENA economies during the period 2000-2006. 5 This paper also conducts an investigation of the factors that explain differences in bank competition across MENA countries. Consistent with previous research, the paper finds that most banking sectors in MENA operate under monopolistic competition. Furthermore, the paper concludes that indicators of market contestability and bank activity restrictions are important factors in determining the degree of competition across countries in the region.
Our paper contributes to the study of bank competition in MENA in four different ways. First, the study analyzes two distinct measures of competition -the H-statistic and the Lerner index -over a longer period of time, 1994-2008. Second, the paper examines the behavior of competition within MENA over time and tests for differences across two subperiods: 1994-2001 and 2002-2008 . Third, the paper compares the extent of banking sector competition in MENA to that observed in other regions of the developing world. Finally, the paper conducts an analysis of the factors that explain differences in competition between MENA and other regions.
Our estimations of the H-statistic and the Lerner index show that banking sectors in MENA operate under monopolistic competition. Furthermore, comparisons over time indicate that competition has not improved and, in many cases, has worsened over time within MENA.
Relative to other regions, MENA is lagging behind in terms of bank competition. Our evaluation of the factors explaining differences in banking sector competition between MENA and other regions suggests that a worse credit information environment and stricter regulations and practices governing bank entry are to blame.
which investigates the case of India; Mamatzakis et al. (2005) , Drakos and Konstantinou (2005) , and Yildirim and Philippatos (2007) The rest of the paper is organized as follows. Section 2 explains the methodological approach and describes the data we use to obtain the nonstructural measures of competition. Section 3 presents the non-structural measures of competition for each country in MENA, analyzes their behavior over time, and compares bank competition in MENA to that in other developing countries. Section 4 details the methodology we employ to analyze differences in competition between MENA and other regions. Section 5 reports the results of our analysis of the drivers of competition in MENA. Section 6 concludes.
Methodologies and data to compute non-structural measures of competition
Based on the Rosse (1982, 1987) methodology and following the empirical strategy pursued by Classes and Laeven (2004), we obtain the Hstatistic by estimating equation (1) below:
where i denotes banks and t denotes years. P is the ratio of gross revenues to total assets (proxy for banks' output price), W 1 is the ratio of interest expenses to total deposits and money market funding (proxy for input price of deposits), W 2 is the ratio of personnel expenses to total assets (proxy for input price of labor) and W 3 is the ratio of other operating and administrative expenses to total assets (proxy for input price of equipment/fixed capital). Z is a matrix of controls including the ratio of equity to total assets, the ratio of net loans to total assets, and the logarithm of assets. D is a matrix of year dummies. Finally, α i denote bank-level fixed effects. The H-statistic equals β 1 +β 2 +β 3, the sum of the input price elasticities of total revenues. Conceptually, the statistic measures the responsiveness of bank revenues to input prices. An H-statistic less or equal to 0 is interpreted as a sign of a monopoly; H equal to 1 indicates perfect competition, and H is between 0 and 1 when the sector operates under monopolistic competition.
The test of perfect competition is only valid if the market is in long-run equilibrium. To verify this condition, the following regression is estimated:
where ROA is the pre-tax return on assets. Because ROA can take on negative values, we compute the dependent variable as ln(1+ROA). We define the equilibrium E-statistic as β 1 +β 2 +β 3 from equation (2). The test of long-run equilibrium involves testing whether E=0. In other words, the market is in equilibrium if return on assets is not related to input prices.
The Lerner Index is computed using the formula (P-MC) / P, where P is the price of banking outputs and MC is the marginal costs. Following the approach in Fernandez de Guevara et al. (2005 Guevara et al. ( , 2007 and Berger et al. (2008) , we proxy bank output using total assets, P is calculated as total bank revenues over assets, and MC is calculated by taking the derivative from a translog cost function shown in equation (3): 
where i denotes banks and t denotes years. C is total operating plus financial costs, Q is total assets, W 1 , W 2 , and W 3 are the same input prices used in equations (1) and (2) and defined above. D and α 0i denote time effects and bank-level fixed effects, respectively. As in most papers, our estimations impose the restrictions of symmetry and degree one homogeneity in the price of inputs. 6 6 However, the results do not change if we drop these constraints. We compute the H-statistic and the Lerner index using bank-level balance sheet and income statement data from Bankscope for the period 1994-2008. The sample for MENA includes data on 250 commercial and Islamic banks, operating in 12 MENA countries, namely: Algeria, Bahrain, Egypt, Jordan, Kuwait, Lebanon, Morocco, Oman, Qatar, Saudi Arabia, Tunisia, and United Arab Emirates. Table 1 shows the number of banks and observations for each country in our sample.
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We compare competition in MENA to that in other regions using similar Bankscope data for 3,785 banks operating in 122 countries across 6 regions. Table  2 lists the countries included in each region and reports the number of banks and observations that go into the calculations of the H-statistic and the Lerner index for each region. Economics and Finance, Vol. 6, No. 2 [2010] , Art. 2 DOI: 10.2202 /1475 -3693.1313 Considering the most recent period (2002) (2003) (2004) (2005) (2006) (2007) (2008) in all countries we are able to reject the null that the banking sector is best characterized by a monopoly (null H=0). At the same time, with the exception of Oman, we are able to reject the hypothesis of perfect competition (i.e., the null that H=1) across all countries. Overall, this evidence suggests that banking sectors in MENA are best characterized as markets operating under monopolistic competition. Furthermore, Table 3 reveals that, in general, competition throughout MENA has either declined or not changed significantly since the second half of the 1990s. The drop in the value of the H-statistic between 1994-2001 and 2002-2008 is statistically significant in the case of Tunisia and Kuwait. For the remaining countries we find no evidence of changes and, in particular, improvements in competition since the mid-1990s. Table 4 reports values of the H-statistic across regions, calculated over the period [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] , and for the most recent 2002-2008 period. 7 In the case of the MENA region, to distinguish oil producers from other countries, we report individual statistics for Gulf Cooperation Council (GCC) countries -Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and United Arab Emirates-, separate from the rest, which we label as -Non-GCC‖ countries. The H-statistics for GCC countries are lower than those for non-GCC countries, suggesting that the former are less competitive than the latter, however, these differences are not statistically significant.
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Comparing MENA to other regions, we find that the H-statistic for MENA is significantly lower than that for countries in Eastern Europe, the Former Soviet Union, Latin America, and South Asia both in the most recent period, 2002-2008, and in the longer period, 1994-2008 . On the other hand, we find no difference in the H-statistic for MENA and that for East Asia and Sub-Saharan Africa, the two regions with the lowest level of banking sector competition according to the H. Figure 2 shows plots of the Lerner index for each of the 12 MENA countries throughout 1994-2008. It is clear from these graphs that most countries in MENA seem to have witnessed an increase in the Lerner index. Table 5 reports the average for the Lerner index across the same two periods we examined in the case of the H-statistic, namely 1994-2001 and 2002-2008 . Also, this table reports the p-values for a t-test of whether the average of the Lerner index changes across periods. With the exception of Egypt, where the Lerner seems to have declined over time, and Morocco and Tunisia, where we cannot reject the null of no change, for all other countries, our tests indicate an increase in market power among banks over time. Relative to other regions, the Lerner index for both Non-GCC but, especially, for GCC countries is higher. Over the most recent period, we see that the average Lerner for GCC countries is higher than those for all other regions. Furthermore, these differences are statistically significant in all cases. In the case of Non-GCC countries, the Lerner index is higher for these countries relative to that for Eastern Europe, Latin America, and Sub-Saharan Africa, but the differences do not appear to be statistically significant. Overall, the evidence based on the non-structural measures of competition suggests that banking sectors in MENA, and, in particular, those in GCC countries are less competitive than those in most other regions. 
3.b. Lerner index
United Arab Emirates
Methodology and data to evaluate what drives differences in competition across regions
In order to understand why banking sectors in MENA are less competitive than those in other regions in the developing world, we conduct an empirical analysis of the determinants of competition across countries. We use the H-statistic as our summary measure of competition across countries. 8 In particular, using bank-level Bankscope data for the period 2002-2008, we calculate the H-statistic for all countries for which at least 50 observations are available. With these data we run cross-country regressions in order to investigate the potential factors that explain banking competition in MENA.
Our estimations include the following two steps. First, as shown in equation (4) below, we regress the H-statistics against a dummy for countries in MENA (i.e., a variable that takes values of 1 for countries in the region and 0 otherwise). Equation (4) is estimated to determine whether indeed as reported in Section 3 the non-structural measures of competition for MENA are different and, in particular, are worse than for all other regions. In other words, the purpose of estimating equation (4) is to test whether the MENA dummy is negative and significant, suggesting that the value of the H-statistic is lower among countries in MENA.
H-statistic
Second, we estimate equation (5) incorporating potential determinants of competition. The purpose of estimating equation (5) is to assess the factors that help explain the differences in competition between MENA and other regions. If once we control for the additional variables in equation (5), the MENA dummy is no longer significant, we can establish the factors driving differences in competition by looking at the variables that are statistically significant. Table 7 shows the average concentration ratios across regions. The average concentration ratio for MENA (57.8%) is higher than that of South Asia, East Asia, and Latin America, but it is lower than that of Former Soviet Union, Eastern Europe, and Sub-Saharan Africa. Hence, the examination of the concentration ratios reveals that while concentration in MENA is high, the ratios are line and, in many cases, are lower than what we observe in other regions. Second, we consider as potential determinants of competition a number of variables that help characterize the degree to which the banking sector is contestable (i.e., it has low barriers to entry and exit).We expect more contestable markets to be more competitive since the threat of entry and exit reduces the ability of incumbents to exercise market power (see Claessens and Laeven, 2004 and Turk-Assis, 2009 ). Due to lack of data on barriers to exit for several countries, we only focus on bank entry. Specifically, Contestability is a matrix which includes the following variables: (i) initial capital required for a bank to start operations, (ii) the number of requirements that have to be satisfied by institutions applying for a banking license, and (iii) the percentage of applications for licenses that have been denied. These data come from the World Bank 2007 Survey on Bank Regulation and Supervision. 9 Columns 3 to 5 of Table 7 compare the mentioned entry requirements in MENA with those of other regions. We find that with the exception of East Asia, where capital requirements are also very high, capital requirements in MENA and, in particular, in GCC countries significantly exceed those of all other regions. Also, the number of procedures a bank must comply with to obtain a license is higher in MENA relative to most regions. 10 When it comes to the number of applications denied, the rejection rate in MENA also exceeds those of all other regions.
H-statistic i = 
Third, we consider a measure of the scope, access, and quality of credit information to capture the extent to which credit information is widely available and shared by all banks. Dell' Ariccia et al. (1999) show that to the extent that access to credit information is limited, incumbent banks are more able to exercise market power and to limit bank entry. Hence, we expect a positive association between the scope, access, and quality of credit information and the degree of competition across countries. We measure the Credit information environment as the average over the period [2005] [2006] [2007] [2008] of the index of credit information compiled by the World Bank Doing Business Indicators. This index takes values from 0 to 6 with larger numbers representing greater scope, access, and quality of credit information. Column 6 of Table 7 shows that MENA's credit information index (2.9) is relatively low compared to other developing regions. In fact, it is only higher than Sub-Saharan Africa (2.0) and Former Soviet Union (2.0).
Finally, as in Claessens and Laeven (2004) , in order to gauge the impact of the presence of non-bank institutions we include two variables: (i) the share of assets held by insurance companies, pension, and mutual funds, and (ii) the ratio of stock market capitalization to GDP. We expect that in countries with more important non-bank financial institutions and deeper capital markets banks will face higher levels of competition. The last two columns of Table 7 show that MENA's capital markets are larger than those of the other developing regions. In turn, non-bank financial institutions' size in MENA is smaller than that of all regions except for the economies of the Former Soviet Union.
Empirical results for the factors driving differences in
competition across regions Table 8 shows the results for the estimations exploring the determinants of difference in competition between MENA and other regions. Column 2 of Table 8 shows that the H-statistic is lower in MENA relative to other developing countries around the world. This confirms what we established in Section 3, namely, that banking sectors in MENA are less competitive relative to those in other regions. In columns 3 through 5, we include additional variables to try to explain the factors driving the differences observed in the extent of competition in MENA vis-a-vis other countries. We find that the index capturing the credit information environment and measures of the ease of entry into banking help explain differences in competition across countries. In particular, once we control for these variables, we find no difference between competition in MENA and other regions, suggesting that these are the factors that explain why competition in MENA is lower. At the same time, we find evidence that in countries where the size of non-bank financial intermediaries (stock markets, pension funds, mutual funds, and insurance companies) is larger, competition is more pronounced. Robust t-statistics are shown in parentheses. *,**, and *** denote significance at the 10, 5 and 1 percent, respectively.
Conclusions
Banking sectors in MENA are relatively developed, but are they competitive? This paper provides significant evidence that banking sector competition in MENA is lower than in most regions of the developing world and has not improved over time. In particular, non-structural measures of competition such as the H-statistic and the Lerner Index show that banking sectors in MENA are lagging behind in terms of competition. Our evaluation of the factors explaining differences in banking sector competition between MENA and other regions suggests that a worse credit information environment and stricter regulations and practices governing bank entry are to blame. Hence, measures to promote competition in MENA should focus on making banking sectors in the region more contestable and on improving the scope, access, and quality of credit information among banks. Also, we find that countries where stock markets and other non-bank financial intermediaries play a significant role tend to have more competitive banking sectors, suggesting that policies that promote these other sectors should also be in MENA's policymakers' agendas.
